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Summary
The study described in this thesis is part of a national Dutch longitudinal
intervention study, in which it was attempted, first, to reduce reading and spelling
disabilities of children at familial risk for dyslexia (as well as accompanying
cognitive, behavioral, social and educational problems) via early intervention, and,
second, to explore the role of some basic reading-related abilities in the prediction
of dyslexia. The specific contribution of the study described in this thesis is an
exploration of the role of phonological abilities, letter knowledge, and speed of
serial naming in early intervention and diagnosis of children at familial risk fbr
dyslexia.
Many prospective studies over the last decade have demonstrated the
importance of phonological awareness (phonological awareness in the broad sense
and phoneme awareness) in predicting dyslexia, and recently, nore insight in the
independent role of speed of serial naming in predicting dyslexia has been
established. Previous intervention studies have shown that phonological awareness
can be trained successfully in kindergarten pupils. Training phonological
awareness eems most effective if instruction in letter-sound correspondences is
included. Direct effects on the trained abilities have been reported, as well as
fansfer effects on reading and spelling abilities. Empirical evidence of the
effectiveness of kindergarten training in speed of serial naming is not available.
In the present study seven hypotheses about the role of phonological abilities"
letter knowledge, and speed of serial naming were tested. To test these hypotheses,
children at familial risk for dyslexia (that is, children with at least one dyslexic
patent) were Íbllowed from their entrance into kindergarten (4-year-olds) till the
end of grade 1. Three different at-risk groups were composed. Experimental group
1 consisted of at-risk children who were trained in kindergarten years I and 2.
Experimental group 2 comprised at-risk children who were only trained in the
second kindergarten year. Children in control group I were not trained at-risk
children. A second control group (control group 2) was drawn from the general
kindergarten population.
The intervention given to children in the first kindergarten year was focused
on improving phonological skills and nonalphanumeric serial naming speed skills.
Children were not yet trained in letter-sound associations. The intervention given
tochildren i the second year of kindergarten was focused on improving phoneme
\ awareness skills and serial nuring speed skills (alphanumeric and
I nonalphanumeric). in combination with letter-sound instruction. Thirty 20-to 30-
I nunute training sessions were provided (two sessions per week over a period of l5
1 weeks) in both the first and second kindergarten year's intervention.
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Five of the seven hypotheses in this study concern early intervention. First. it
was hypothesized that training phonological awareness and nonalphanumeric serial
naming speed in the first kindergarten year would have direct effects on the trained
abilities of phonological awareness and serial naming speed of children at-risk for
dyslexia. This hypothesis was not confirmed. Results showed that the training
remained ineffective in improving reading-related abilities in the first kindergarten
year of Dutch 4-year-olds at-risk for dyslexia.
Second, it was expected that training phoneme awareness (in combination with
letter-sound instruction) and serial naming speed (alphanumeric and
nonalphanumeric) in the second kindergarten year would have direct effects on the
trained abilities of phoneme awareness, letter knowledge, and serial naming speed
of children at-risk for dyslexia. This hypothesis was only partly confirmed. Results
showed that phoneme awareness (in combination with letter-sound instruction) can
be successfully trained in the second kindergarten year. The training improved
children's phoneme awareness and letter knowledge. The intervention was not
effective in improving serial naming speed. It seems that serial naming speed is a
cognitive ability that is hard to improve by training.
Third, it was hypothesized that stafting training in the first kindergarten year
(and continuing training in the second kindergarten year) would be more effective
in improving reading-related abilities than a training that starts in kindergarten yeaÍ
2. This hypothesis was not confirmed. No significant differences between
experimental group I (trained in the first and second kindergarten year) and
experimental group 2 (trained in the second kindergarten year) were found on
reading-related measures in the second kindergarten year, indicating that the first
kindergarten year's intervention program did not facilitate the second kindergarten
year's intervention.
Fourth, it was anticipated that training phonological awareness, letter
knowledge, and serial naming speed in kindergarten would have transfer efïects on
reading and spelling abilities in grade l. In other words, the training would result
in a lower incidence of primary symptoms of dyslexia (i.e., poor reading and
spelling performance). This hypothesis was not confirmed. Transfer effects of the
intervention on reading and spelling ability in grade 1 were not found. When
percentages of possibly dyslexic and normal reading children at the end of grade I
were calculated, no differences occurred.
Fifth, it was expected that starting training in the first kindergarten year (and
continuing training in the second kindergarten year) would be more effective in
improving reading and spelling abilities than a training that starts in kindergarten
year 2. This hypothesis was not confirmed. There appeared to be no significant
differences between experimental group I and experimental group 2 on reading
and spelling measures in grade 1. This indicates that the intervention in the fint
kindergarten year did not facilitate the second kindergarten year's intervention.
Training children in the second kindergarten year is equally effective (or equally
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Two of the seven hypotheses in this study concern early diagnosis. First, it was
hypothesized that children at familial risk for dyslexia would show deficits in
reading-related variables (phonological awareness, speed of serial naming, and
letter knowledge) in kindergarten and in reading-related variables (phonological
awareness, speed of serial naming, and letter knowledge) and reading and spelling
abilities in grade I compared to the general population.
This hypothesis was, for the most part, confirmed. The at-risk sample showed
deficiencies in speed of serial naming, letter knowledge, and phoneme awareness
in comparison with children from the general population in the second
kindergarten year. Grade I comparisons revealed a significant difference between
at-risk children and children from the general population on letter knowledge in
January, as well as significant differences on speed of serial narning, reading
ability. and spelling ability at the end of first grade.
Second, it was hypothesized that speed of serial naming would show stronger
predictive and concurrent relations with reading ability in grade I than
phonological awareness (in the broad sense) or phoneme awareness. It was
expected that, at kindergarten level. nonalphanumeric naming measures would
show strong relations with reading ability. When children grow older, the relation
between word-reading speed and alphanumeric naming speed would be stronger
than the relation between word-reading speed and nonalphanumeric naming speed.
For spelling ability in grade l, it was expected that phonological awareness would
show stronger predictive and concurrent relations than speed of serial naming.
Parts of this hypothesis were confirmed. Results indicated that speed of serial
naming is a reading-related factor that contributes to the prediction of reading
ability independent ofphonological awareness. In the first kindergarten year, speed
of serial naming dominated the prediction of reading and spelling ability. After the
first kindergarten year, speed of serial naming no longer played a significant role in
the prediction of spelling. Results of this study showed that both phonological
awareness in the broad sense (measured in the first kindergarten year) and
phoneme awareness (measured in the second kindergarten year) did not contribute
substantially to reading and spelling ability in grade l, with the role of phoneme
awareness being even less important than the role of phonological awareness. The
best predictor for spelling from measures in the first kindergarten year. was speed
of serial naming, and from measures in the second kindergarten year, visual
matching. Phoneme av/areness only accounted for some variance in the concurrent
prediction of spelling ability at the end of grade 1. Grade 1 results showed an
increased importance for phoneme awareness in the prediction of reading and a
shift from nonalphanumeric to alphanumeric naming speed as important predictor
of reading ability.
It seems plausible to argue that the ineffectiveness of this study's intervention
is due to a number of factors, viz., the transparency of Dutch (and therefore, the
less important role of phonological awareness as predíctor of reading ability), the
difficulty to train (the more important early predictor) speed of serial naming, and
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the fact that the intervention was given prior to explicit instruction in reading and
spelling. Because the most likely threats for the quasi-experimental research design
were controlled for, the validity of these inferences seems plausible.
Results of this study have some important implications for educational policy
and practice. It is recommended to check, at children's start in kindergarten, if
dyslexia runs in the family. If dyslexia runs in the family, children have an
increased chance of getting severe reading and spelling problems in grade l. In the
first kindergarten year, at least children at familial risk for dyslexia (but preferably
all kindergarlen pupils) should be screened on speed of serial naming. Besides the
robust character of speed of serial naming in the prediction of dyslexia, the serial
naming speed measures have also proven to be adequate testing instruments, which
are quick and easy to administer at various age levels.
This study showed that the reading-related abilities important for early
diagnosis are probably less suited for early intervention. To prevent reading and
spelling difficulties, as well as accompanying problems (in social, emotional,
behavioral, and educational domains), an intervention program should probably be
explicitly linked to reading and spelling instruction. Because reading is a domain-
specific process, training the reading ability itself instead of training reading-
related abilities seems most appropriate. The best intervention seems a revised
reading curriculum for children at risk for dyslexia, which can be offered right
from the start of formal readins instruction.
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